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Nick Bonkoski Michael Theodoulou
SUEZ SUEZ

Moderator Technology overview —
» Anaerobic Digestion

enhancement through
biological hydrolysis

SUEZ core technology:

6-Pack & 2Pad
Enabling maximum
digester utilization for
renewable energy

Wesley Wong
GENeco

Focus Facility —
Avonmouth, Bristol, UK.
Co-located Digestion for
Food Waste & Sewage
Sludge
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Tom Darby
Hermitage

Focus Facility —
Hermitage, PA, USA.
Co-digestion of Food
Waste & Sewage Sludge
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Mesophilic CSTR

CSTR = all phases, same tank
Hydrolysis

Acidogenesis

Methanogenesis

hydrolysis is the rate limiting step
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Increase Digester Efficiency

Reactor Design BIOLOGICAL HYDROLYSIS
Residence Time A

S

HYDROLYSIS ACIDOGENESIS

MESOPHILIC AD

Temperature

provide optimum environment to maximize kinetics

SUEZ Biological Hydrolysis

The “6-Pack”

a .. . ] e otive cabp ,- =
gl ‘IMIN!]H]I‘HI
i = ]

@DV




6/23/2020

Conventional Mesophilic

PRIMARY SECONDARY TREATED
DIGESTER DIGESTER 15 - 30 day HRT
4 DAY RETENTIO 4 DAY RETENTIO|
. Class B

6 Pack

RAW TREATED
PRIMARY

1—' BH 3 DAYS AT 42°C (107.5°F) '—1
DIGESTER 15 day HRT
12 DAY HRT Class AorB
Optional 55-61°C AT 35°C

2 PAD 2 DAYS AT

55°C

FEED

PRIMARY TREATED
DIGESTER
10 DAY HRT

12 day HRT
Class A

AT 37°C

@R cConsumption
@ rroduction

|

Conventional Biological Hydrolysis Biological Hydrolysis + Co-
WWTP Sludge Only Digestion Organic Waste
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GENEeCO

Sustainable Solutions

Avonmouth facility — from sewage
treatment to renewable energy generation

Wesley Wong
June 2020

Site overview — what we do GENEecCoO

Sustoinoble Solufians
Avonmouth, Bristol, United Kingdom

800,000 PE (300 ML/d) sewage treatmentplant ~ *~ 30GWh/a CHP power generation
657,000 m3/a (36,500 tds/a) sludge AD facility * 80GWh/a biomethane injection to grid

50,000 t/a food waste AD facility
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Co-location of sewage sludge and food waste AD GENEeCO
Sustainoble Sclutians
Liquor returns to head of STP
Sewage Sludge Sewage Sludge
Centrifuges Biosolids to Land
Monsal Biological Biogas Upgrade
- Sludge — L Hydrolysis Plant to Biomethane &
Indigenous & sy Sludge Thickening BIO]OgICa.| 8 x Sewage .Slludge Injection to Gas
Imported 2 (Gravity Belt Hydrolysis Mesophilic Grid
Sewage Sludge N Thickeners) Feed Tank Digesters.
Balancing
Biogas
Holder
Food
Imported Solid & Waste 2 x Food Waste
Liquid Food R W.SFE (= Hydrolysis Pasteurisation Mesophilic St 1.1N"IW e
Waste packaging Buffer Digesters EREDES
l Tank
Rejects Food Waste
(to Energy Liquor returns to head of STP  +——————] Z:.:_rx]a::: Di to
from Waste) Land

On-site circular economy

Transforming a sewage treatment plant into a renewable energy factory

GENECO

Sustoinoble Sclutions
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Biological hydrolysis

Sewage sludge AD pretreatment

GENECO

Sustoinoble Sclutions

 Improves digestion efficiency by separating the AD
process into two stages

« Biological hydrolysis breaks down organic material
in sludge into short-chained acids which becomes
the feed for mesophilic digesters for methane
production

* The required hydraulic retention time in the
digesters was reduced from 18 days to 12 days,
thereby freeing up digestion capacity to enable
food waste AD at Avonmouth

AD performance overview GENECO

Daily feed (m?/d)

Daily biogas production (m?3/d)
Organic loading rate (kg VS/m?3.d)
Volatile solids destruction (%)
Hydraulic retention time (days)
Biogas yield (m3 CH,/kg VS dest.)
pH

Temperature (°C)

1,800

42,000 20,000
4.0 4.2

50 75

12 20

0.9 2.0
5.5 (Bio. Hydrolysis) 7.5
7.5 (Mesophilic Digs.)

36 (both) 39
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Renewable energy at Avonmouth GENECO

Sustoinoble Sclutians

Biomethane, renewable electricity & heat

Biogas is purified to 98%
methane through water-washing,
upgraded with propane, and
injected into the gas grid as
direct substitute for natural gas

Household
food waste

m and sewage

H P Powers
A portion of thg S|t<? s govee X sosies J o \
biogas production is homes

heat
used in CHP engines P;c;cazsriebc_:cby
to produce renewable digestion
electricity and heat i-’e g
for running the site -
produced and
upgraded
Biomethane in transport GENEeCO

Innovation initiatives at Avonmouth

Bio-Bus initiative in Eo“;me,m,
2015 — first UK bus to ood waste
[T EEE]

run on biomethane fuel

Injected into
the national
gas grid ﬂ
* . / Powers \\
1 Bio-Bee - food waste vehicles Low
p— ; ; emission
= collection vehicle powered = !,Dod Eth
1 by biomethane; closing collections
« the loop on a circular - j
economy at Avonmouth Biogas prcduced\ ml[mwmlmm

and upgraded
to biomethane

Processed by
anaerobic digestion
at sewage works
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HERMITAGE FOOD WASTE TO ENERGY JUNE 2020

1

Achieving Net Zero
Our goal and then some

%Ef?iim V//

Manager Tom Darby and PA Secretapg@PatrickaMcDonnell
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Facility Description

[»] The Hermitage Municipal Authority owns and the City of Hermitage
operates the Sewage Treatment Facility located in the City of
Hermitage, Mercer County, Pennsylvania

[»| Serves the communities of: P T e
»| The City of Hermitage .
'»| Clark Borough eenvt osciy

fameEstown ——
Franklin

Seneca
Sandy Laka

'~ Jefferson Township @ ®

@ ®

E' Shenango Townsh|p \0\|'arr:|;:es 5 Hermitage Brenr <o ﬁ;no
Grove City =0

| South Pymatuning Township W o & TN s
Stippery Rock
'»| Wheatland Borough pasgren Y o ®

b =)
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Facility Layout

_ Mencer EQUﬂt!' PA!

Operations

[»] Wastewater Treatment:
[»] Screening - coarse, fine, and grit removal
[»] Sequencing Batch Reactors
] __JAvaDisinféEtiony Irojan System
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Food Waste Stream

Pre-consumer Products

[»] Anaerobic Digestion:
Dairy Products
Pet Food
Restaurant and Institutional
Grocery and Green Crop
Beverages Bottled and Bulk

Fats Oil and Grease

Biosolids Handling

Thickening

Anaerobic Digestion
Gravity.Belt Thickener and
Belt Filter Press

Roll Offs for Pick Up

ahe ey =
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Methane Production

[»] Biogas:
[»] Gas Clean Up System
[»] Energy Conversion and Generation to Electric{Grid
{#] Caterpillar BioGas Engine
'»| Nissen BioGas Engine

Bio Methane Gas
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SUEZ Two Pad AD Process

[»] Currently Feeding in Automatic Mode
> 30;000 GallonsiPer Day Total
'+ Aprox. 30 % is Food Waste or 10,000 Gals

»| Can feed up to 57,000 GPD

Current Operations at Hermitage

THICKENED
MUNICIPAL
SLUDGE FROM
GRAVITY BELT
THICKENER

SEPTAGE

HAULED IN
CONSUMER FOOD WASTE [FOOD WASTH SLUDGE PRE-FEED

PACKAGED SHREDDER HYDROLYSIS{ SCREEN [SEQUENCING
FOOD WASTE TANK TANK

FLOW METER []
HAULED IN
LIQUID FOOD
WASTE

TO WWTP
L e (OPTIONALIN
EMERGENCY)

HAULED IN

GREASE AND
FATS
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Current Operations at Hermitage

Pre Feed Feed

S Sequence
equence Thermophillic

Digester

Hydrolysis
Tank

Belt FilterPress
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What’s next?

Larger Hydrolysis Tank

Nick Bonkoski Michael Theodoulou
SUEZ SUEZ

nicholas.bonkoski@suez.com michael.theodoulou@suez.com

Wesley Wong Tom Darby
GENeco Hermitage

wesley.wong@geneco.uk.com tdarby@hermitage.net

@) suez
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